A new nematode species, Comephoronema multipapillatum sp. n. (cystidicolidae), is described from the anterior intestine and caecum of the squirrelfish Holocentrus adscensionis (osbeck) (Beryciformes: Holocentridae) collected in Angra dos reis, state of rio de Janeiro, offshore Brazil. the new species was placed in Comephoronema layman, 1933 by having an oval oral aperture, four submedian labia, four bilobed submedian sublabia, two narrow lateral pseudolabia and four single cephalic papillae, but mainly by numerous precloacal papillae in males (more than six pairs), in which it differs from species of the otherwise morphologically similar genus Ascarophis van Beneden, 1871. Comephoronema multipapillatum sp. n. can be easily distinguished from other congeners based on the high number of precloacal papillae in males (18 pairs + one unpaired) and also by the bidentate plate structure on the inner margin of pseudolabia, mature eggs with two long filaments on a single pole, body length of male (9.4-11.5 mm) and female (10.2-19.9 mm), left spicule size (222-278 µm) and length ratio of spicules (1 : 2.2-2.8). this is the fifth nominal species of Comephoronema, the first nematode registered parasitizing H. adscensionis and the first species of the genus in the Neotropical part of the Atlantic ocean.
cystidicolidae skrjabin, 1946 is a nematode family that includes parasites of several groups of marine and freshwater fishes (Moravec and Justine 2010) . the taxonomy and classification of this taxon are complicated, because its species are small and some important features are visible only by scanning electron microscopy; as a result, several species remain inadequately described (Moravec and Justine 2010) .
to date, only five species of four genera of cystidicolid nematodes have been reported from fishes from Brazilian offshore, namely Parascarophis sphyrnae campanarouget, 1955; Ascarophis marina szidat, 1961; A. brasiliensis Magalhães-Pinto, Vicente et Noronha, 1984 ; Neoascarophis mariae Pereira, timi, Vieira et luque, 2012;  and Pseudascarophis brasiliensis Pereira, Pereira, timi et luque, 2013 (luque et al. 2011 , Pereira et al. 2012 , 2013 ; none of these species were reported from beryciform fishes.
During helminthological examinations of some squirrelfish Holocentrus adscensionis (osbeck) (Beryciformes: Holocentridae) collected in the coastal zone of the state of rio de Janeiro, Brazil in July 2012, cystidicolid nematodes were recovered from the intestine and caecum of this host species. A detailed study based on light and scanning electron microscopy (sEM) revealed that these specimens belong to an undescribed species.
Holocentrus adscensionis is a marine fish widely distributed in the western Atlantic from North carolina to Brazil, and the eastern Atlantic from gabon to Ascension island of the British overseas territory (Froese and Pauly 2013) . this nocturnal fish occurs in shallow coral reefs, but is also found in deeper offshore waters, feeding mainly on crabs and other small crustaceans and can cause poisoning if ingested by humans (Froese and Pauly 2013).
MATERIALS AND METHODS
six specimens of Holocentrus adscensionis (two males 21.5-22.0 mm and four females 20.0-23.0 mm long) were caught by commercial trawlers in Angra dos reis (23°00's; 44°10'W), state of rio de Janeiro, Brazil. Hosts were kept in thermal boxes filled with ice, transported to the laboratory and then immediately dissected. stomachs, caeca and intestines were removed and examined individually using a stereoscopic microscope. Nematodes were fixed in AFA (95 parts 70% ethanol, 3 parts 40% formalin, 2 parts glacial acetic acid), stored in 70% ethanol and cleared in lactophenol. Drawings were made using a drawing tube attached to a light microscope olympus BX 51. Photomicrographs were taken with the use of a differential interference contrast (Dic) specimens used for sEM observations were dehydrated in an ethanol series, dried by evaporation with hexamethyldisilazane, coated with gold and observed using a JEol JsM 6460-lV. the identification of nematodes was based on Moravec (1998 Moravec ( , 2007 and Anderson et al. (2009) . Host identification was based on an illustrated key by Figueiredo and Menezes (1985) ; nomenclature and classification of fish are updated according to FishBase (Froese and Pauly 2013) .
RESULTS

Family Cystidicolidae
Comephoronema multipapillatum sp. n.
Figs. 1-4
Description: Medium-sized, whitish nematodes. Body markedly elongate, slender, tapering to anterior end. cuticle thick, with marked transverse striations throughout most of body length. cephalic end rounded (Fig. 3B) , with four flattened submedian labia delimiting oval oral aperture, with lateral extensions (Fig. 3A) . Four submedian sublabia, inside oral aperture as separated structure, elongated, slender and plate-shaped; bilobed, proximal lobe slightly shorter than distal one (Fig. 3A) . submedian sublabia delimiting much of internal margin of oral aperture (Figs. 1D, 3A) . two lateral and narrow pseudolabia, fused with oral aperture wall only at distal base, each provided with small, rounded, terminal and smooth protrusion (Figs. 1D, 3A ,c); inner margins of both pseudolabia dorsoventrally straight, parallel to each other, forming a bidentate plate-like structure (Fig. 3A-c) . Four single, bilobed cephalic papillae; two lateral inconspicuous amphids (Figs. 1D, 3A ,c). stoma (vestibule) long, ending in cuticular ring, with funnel-shaped prostom in lateral view (Fig. 1A-c) . oesophagus very long, glandular part 4-7 times longer than muscular. Nerve ring near anterior end of muscular oesophagus (Fig. 1A) . Excretory pore at level or just posterior to nerve ring. Deirids small, simple (Figs. 1F, g, 3D) , located between vestibule posterior end and nerve ring (Fig. 1A) .
Male (holotype and five paratypes; mean followed by range inside parentheses): length of body 10.4 (9.4-11.5) mm; width at level of nerve ring 92 (81-115), oesophagointestinal junction 136 (109-171) and anus 107 (99-127). Anterior pseudolabial projections 6 (5-9) long. Vestibule including prostom 155 (140-165) long; prostom 21 (16-26) long and 16 (15-19) wide in lateral view. length of muscular oesophagus 445 (400-510), maximum width 46 (32-50); length of glandular oesophagus 2.4 (2.1-2.9) mm, maximum width 71 (60-80); length ratio of muscular and glandular parts 1 : 5.2 (1 : 5.1-6.7). length of entire oesophagus and vestibule representing 30.5% (29-32%) of total body length. Nerve ring, deirids and excretory pore situated at 198 (160-220), 175 (157-195) and 206 (200-232) , respectively, from anterior end.
Posterior end of body ventrally curved, provided with broad subventral caudal alae (Figs. 2A, 3H, 4A). cloacal aperture delimited by cuticular ring (Figs. 2A, 4A ). Precloacal pedunculate papillae 37 in total; first papilla sublateral, unpaired, near base of caudal alae, followed by one pair sublateral; other 17 pairs arranged in couples of one subventral and one sublateral papilla (Figs. 2A,B, 3H, 4A). Postcloacal papillae: six pairs, including five pairs of pedunculate subventral papillae and one pair of minute sessile ventral papilla, located at level of last pair of pedunculate subventrals ( Figs. 2A-D, 3g , H, 4A,E). two phasmids with very small apertures located posterior to line of postcloacal sessile papillae (Figs. 2D, 3g, 4E ).
Precloacal ventral cuticular ridges (area rugosa) in form of three longitudinal knurled striations, joining in one striation right anterior to cloacal aperture ( Fig. 2A) , or discontinuous at end (Fig. 4A ), 920 long in holotype. large (left) spicule 247 (222-278) long, with straight base and pointed distal tip, provided with ventral triangular outgrowth (Fig. 2F) , poorly chitinized; spicule shaft 163 (148-196) long, representing 66% (60-70%) of overall length of spicule. small (right) spicule 102 (96-112) long, with straight proximal base, median enlargement and distal tapered tip (Fig. 2E) . length ratio of spicules 1 : 2.4 (1 : 2.2-2.8). tail conical, 172 (158-190) long, with rounded tip and small subterminal, semi-spherical protuberance, directed ventrally (Figs. 2D, 3g, 4E ).
Female (allotype and two paratypes; mean followed by range inside parentheses): length of body 14.7 (10.2-19.9) mm; width at level of nerve ring 111 (100-124), oesophago-intestinal junction 188 (150-260) and anus 136 (107-178). Anterior pseudolabial projections 8 (6-10) long (Fig. 1B) . Vestibule including prostom 151 (140-162) long; prostom 22 (18-25) long and 16 (11-20) wide, in lateral view. length of muscular oesophagus 468 (400-550), maximum width 64 (51-90); length of glandular oesophagus 3.2 (2.8-3.8) mm, maximum width 79 (75-82); length ratio of muscular and glandular parts 1 : 6.8 (1 : 6.5-7.0). length of entire oesophagus and vestibule representing 27% (23-33%) of total body length. Nerve ring, deirids and excretory pore situated at 180 (177-184), 161 (152-180) and 164 (160-175), respectively, from anterior end.
tail conical (Fig. 1H ), 93 (88-100) long, with two terminal and semi-spherical papilla-like appendages, located sublaterally (Fig. 3F) ; each with minute phasmidial pore in centre (Fig. 3F) . Vulva slightly postequatorial, 8.4 (6.3-11.0) mm from anterior end of body, at 57% (55-61%) of body length. Muscular vagina directed posteriorly from vulva (Figs. 1E, 4B) ; vulval lips not elevated (Figs. 3E, 4B, c) . Uterus amphidelphic. Fully developed eggs containing larvae, thick-walled with smooth surface; 35 × 25 (33-37 × 23-27) . Embryonated and larvated eggs with two long filaments, up to 350 long, on one pole (Figs. 1i, 4D ). t y p e h o s t : squirrelfish, Holocentrus adscensionis (osbeck) (Holocentridae, Beryciformes). s i t e o f i n f e c t i o n : Anterior intestine and caecum. t y p e l o c a l i t y : Angra dos reis Bay (23°00's; 44°10'W), state of rio de Janeiro, Brazil (collected in July 2012). P r e v a l e n c e a n d i n t e n s i t y o f i n f e c t i o n : 67% Remarks. the present material belongs to Comephoronema layman, 1933 because of the general morphology of the cephalic end, with an oval oral aperture, four submedian labia, four bilobed submedian sublabia, two narrow lateral pseudolabia and four single cephalic papillae, but mainly due to the possession of numerous precloacal papillae in males (Moravec and Klimpel 2007) . species of the most similar genus, Ascarophis, have at maximum four pairs of precloacal papillae, whereas Comephoronema spp. have at least six pairs (Moravec and Klimpel 2007) . 
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At present, Comephoronema comprises four valid species, two from freshwater fishes of Palaearctic Eurasia, C. werestschagini layman, 1933 and C. oschmarini trofimenko, 1974 , and two from marine fishes, C. beatriceinsleyae (Holloway et Klewer, 1966) in Antarctica and C. macrochiri Moravec et Klimpel, 2007 in the MidAtlantic ridge (Moravec and Klimpel 2007) .
the main distinctive feature of C. multipapillatum sp. n. is the high and invariable number of precloacal papillae in males, which easily distinguishes it from other congeners. in addition, the new species exhibits some features at the cephalic end that were not described from other Comephoronema species, such as bilobed cephalic papillae and a bidentate plate structure on the inner margin of pseudolabia.
Comephoronema multipapillatum sp. n. is morphologically most similar to C. macrochiri from Halosauropsis macrochir (günther) (Notacanthiformes: Holosauridae) described by Moravec and Klimpel (2007) . However, the latter species has fewer precloacal papillae pairs (six vs 18 and one unpaired), males are smaller (4.5-7.4 mm vs 9.4-11.5 mm), left spicule is longer (297-375 μm vs 222-278 μm) and higher spicule length ratio (1 : 3.3-3.7 vs 1 : 2.2-2.8) (Moravec and Klimpel 2007) .
the new species differs from the marine species C. beatriceinsleyae because this former has filaments on a single egg pole, whereas the latter has filaments on both egg poles. Furthermore, C. multipapillatum sp. n. has a smaller left spicule (222-278 μm vs 485-571 μm) and different spicule ratio (1 : 2.2-2.8 vs 1 : 4.0-5.4) than C. beatriceinsleyae.
the two freshwater species, C. werestschagini and C. oschmarini, are markedly different from C. mutipapillatum sp. n. because their mature eggs possess a tuft of numerous fine filaments on both poles. in addition, the former is markedly smaller than the new species (males 3.9-6.1 mm vs 9.4-11.5 mm; females 6.8-7.4 mm vs 10.2-19.9 mm) (trofimenko 1974, Moravec and Klimpel 2007) . Comephoronema oschmarini has deirids of different shape (bifurcated), excretory pore much posterior to nerve ring and ratio of vestibule-body length smaller than in the new species (males 20-24% vs 29-32%; females 14% vs 23-33%) ).
DISCUSSION
the genus Comephoronema comprises five species, including the new one, inhabiting the digestive tract of fishes, of which two are from freshwater and three from marine environments ; present study). Comephoronema werestschagini, the type species of the genus, has been found in the digestive tract of scorpaeniform fishes (Abyssocotidae, comephoridae, cottocomephoridae) endemic to lake Baikal (siberia, russia) in the Palaearctic region (layman 1933) . the other freshwater species, C. oschmarini, has been found only in Lota lota (linnaeus) (gadiformes: lotidae) through Europe and siberia and seems to be specific of this host species (trofimenko 1974 (trofimenko , Moravec et al. 2007 . it is interesting to note that both species have very similar eggs, which possess a tuft of numerous fine filaments on both poles; this feature is not present in any Comephoronema species parasitic in marine fishes. the marine species of Comephoronema are represented by C. beatriceinsleyae parasitic in Lycodictes spp. (Perciformes: Zoracidae) from the McMurdo sound and Weddell sea in Antarctica (Holloway and Klewer 1966 , rocka 2002 , 2004 and C. macrochiri found in the deep-sea fish H. macrochir from the Mid-Atlantic ridge (Moravec and Klimpel 2007) . similarly as C. multipapillatum, these species exhibit a reduction of polar filaments on egg poles (two to four filaments); this synapomorphy may indicate close relatedness of all species from marine fishes. Comephoronema multipapillatum sp. n. represents the first record of the genus in the Neotropical part of the Atlantic ocean and the first nematode species parasitizing H. adscensionis.
the taxonomy of genera within cystidicolidae is unsatisfactorily resolved and complicated. to date, as many as 27 valid genera have been proposed (Moravec 2007 , Moravec and Justine 2010 , Moravec and sobecka 2012 . several species of cystidicolids probably remain misclassified, mainly those assigned to Ascarophis, which represents a catchall genus in this nematode family (Ferrer et al. 2005, Moravec and Klimpel 2007) . chabaud (1975) synonymized Comephoronema with Cystidicola Fischer, 1978, but later Moravec and Nagasawa (1999) resurrected the genus and stated that it shows more affinities to Salvelinema trofimenko, 1962 than to Cystidicola, mainly based upon the large number of precloacal papillae in males. in fact, Moravec and Klimpel (2007) said that both genera could be synonyms, but it needs to be clarified.
life cycles of only nine species (of about more than 150) of cystidicolids are at least partially known in Europe and North America (Anderson 2000 , Moravec 2007 , being all of them represented by freshwater species (gustafson 1939 , choquette 1955 , Moravec 1971 , Keppner 1975 , De and Moravec 1979 , smith and lankester 1979 , Black and lankester 1980 , Jilek and crites 1982a ,b, Appy and Dadswell 1983 , saraiva et al. 2002 .
Available No cystidicolids were previously reported from H. adscensionis or its congeners. Ascarophis holocentri Parukhin, 1984 (= Ascarophis adioryx Machida, 1981 has been reported in Sargocentron spiniferum (Forsskål), S. punctatissimum (cuvier) and Neoniphon samara (Forsskål), all Holocentridae from Australian and Ethiopian regions, in Pacific and indian oceans (Moravec and Justine 2009 ). However, A. adioryx clearly differs from C. multipapillatum, in the number and pattern of caudal papillae, all morphometric features and mainly the morphology of the anterior end, separating well these species into two different genera.
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